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Introduction 
The goal of this research project is to find 
out how can we improve Human-Robot 
collaboration and interaction using visual 
stimuli, markers and virtual interactable 
objects in Augmented Reality.  

 

We started this project by developing a 
software framework that allows the robots to 
project their sensory and cognitive 
information in Augmented Reality. 

Technical Details 

Motivation 
We were inspired by the need for such an 
interface in several areas of robotics, 
including: 

Education: Lowering the expertise barri-
er for robotic programming 

Social Navigation: Making robots more 
socially intuitive to humans 

Rescue: Using robots to increase search 
and rescue efficiency 

Manufacturing: Improving human-robot 
collaboration in factories 

Robot End: We are running Robot Operating System 
(ROS), a very common robotics software framework. We 
are using the default ROSBridge package to convert ROS 
messages to JSON ones and then sending them 
wirelessly to the device and vice versa. 

 

Device End: We are using Unity Game Engine and Vuforia 
to power our Augmented Reality interface. We use a 
customized version of ROS# by Siemens for message 
handling, Vuforia for tracker detection and Unity 
graphics for UI and data visualization. 

 

Important development challenges included: 

       Network               Data              Coordinate                 Data 

Communication     Filtration      Transformation       Visualization 

Future Plans 
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Human-Robot Navigation in 
Shared Spaces 

Evaluating avoidance of human
-robot path collisions in social 
spaces while using this system 

Cognitive Sharing in Search 
and Rescue 

Experimenting with different 
visualizations to identify what 
level of information density is 
optimal in high-stress situa-
tions while collaborating with a 
robot 

Example Screenshots 

A. Localization 

B. Laser Scan 

C. People Detection 

D. Costmap 

A. 

D. 

B. 

C. 


